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DETAILED ACTION 



Election/Restrictions 

1. Applicant's election of group II, claims 1-4, 6-9, 11-16 and^22-23 in Paper No. 4 is 
acknowledged. Because applicant did not distinctly and specifically point out the supposed 
errors in the restriction requirement, the election has been treated as an election without traverse 
(MPEP§ 818.03(a)). 

Applicant's election without traverse of group II, claims 1-4, 6-9, 11-16 and^-23 in 
Paper No. 4 is acknowledged. 

Claims 5, 10, 17 and 24 are withdrawn from further consideration pursuant to 37 CFR 
1.142(b) as being drawn to a nonelected invention, there being no allowable generic or linking 
claim. Election was made without traverse in Paper No. 4. 

Drawings 

2. The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) because they do 
not include the following reference sign(s) mentioned in the description: the reference number 
123a (page 5, line 25) is not on the figure. A proposed drawing correction or corrected drawings 
are required m reply to the Office action to avoid abandonment of the application. The objection 
to the drawings will not be held in abeyance. 
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Specification 

3 . Applicant is reminded of the proper language and format for an abstract of the disclosure. 

The abstract should be in narrative form and generally limited to a single paragraph on a 
separate sheet within the range of 50 to 1 50 words. It is important that the abstract not exceed 
150 words in length since the space provided for the abstract on the computer tape used by the 
printer is limited. The form and legal phraseology often used in patent claims, such as "means" 
and "said," should be avoided. The abstract should describe the disclosure sufficiently to assist 
readers in deciding whether there is a need for consulting the full patent text for details. 

The language should be clear and concise and should not repeat information given in the 
title. It should avoid using phrases which can be implied, such as, "The disclosure concerns," 
"The disclosure defined by this invention," "The disclosure describes," etc. 

4. The abstract of the disclosure is objected to because there are more than 1 50 words. 
Correction is required. See MPEP § 608.01(b). 



Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

6. Claims 1 - 4, 6 - 9, 1 1 - 16, 18 - 23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over US Patent No. 6,251,721 to Kanazawa et al. 

Regarding claims 1 and 6, Kanazawa et al. teach a method of manufacturing a 
semiconductor device having, on a single semiconductor substrate, a high-density region 
containing transistor elements arrayed at a high density and a low-density region containing 
transistor elements arrayed at a low density, comprising the steps of: 
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forming a gate oxide film (5) on a surface of the semiconductor substrate; 
forming gate electrodes (7) on a surface of the gate oxide film, and forming nitride 
protective films (31) on the gate electrodes; 

uniformly forming a first nitride film (10) having a predetermined thickness on the surface 
with the gate electrodes formed thereon; 

uniformly forming a second nitride film (1 5) having a predetermined thickness on the 
surface on which the first nitride film is etched; 

self-aligning the high-density region using the first nitride film positioned on sides of the 
gate electrodes as an etching stopper to form contact holes reaching the semiconductor substrate 
in the interlayer insulating film; 

forming contact electrodes connected to the semiconductor substrate in the contact holes 
(see figures 1 A - C; 2 A - B; column 6, line 12 - column 7, line 61). 

Kanazawa et al. do not teach a method of forming oxide films on the gate electrodes. It 
would have been a matter of obvious design choice to select an oxide for the protective cap layer 
on the gate electrode since it is a known material that is well suited for the intended use. 

Kanazawa et al. do not teach a method of etching the first nitride film in only the low- 
density region to expose the gate oxide film in gaps between the gate electrodes. The gate oxide 
in the gap between the gate stacks has no effect on the operation of the device. Therefore, it 
would have been a matter of obvious design choice to etch only to the surface or to remove it. 

Kanazawa et al. teach a method of forming an interlayer insulating film on the second 
nitride. Kanazawa et al. do not teach a forming an interlayer insulating film with an impurity 
introduced therein on a surface of the second nitride film. Impurity containing interlayer 



Application/Control Number: 09/741,195 Pa 8 e 5 

Art Unit: 2811 

insulating films such as BPSG are known in the art, and it would have been obvious to select 
such a material since it is well suited for the intended use. Additionally, it is desirable to use 
certain impurity containing dielectric films for interlayer insulators since they often have low 
dielectric constants, which reduce the capacitance of interconnect structures. 

Kanazawa et al. do not teach each anneal step as cited in the claimed invention. It is 
common in the art to perform annealing steps to repair substrate damage, activate dopants, form 
silicide and other reasons. It would have been a matter of obvious design choice to perform 
annealing steps at any time during fabrication. 

Regarding claims 2, 7, 12 and 19, Kanazawa et al. teach a method, wherein the second 
nitride film is formed by a chemical vapor deposition process. Kanazawa et al. do not teach the 
first nitride film is formed by a CVD. Kanazawa et al. is silent with respect to how the first 
nitride film is deposited. One having ordinary skill in the art would have been required to select 
a known method of deposition. It would have been obvious to select CVD, as a mater of design 
choice since it is a well known method. 

Regarding claims 3, 8, 13, 20, 1 5 and 22, Kanazawa et al. teach a method, wherein the 
first and second nitride films are formed to a thickness of about 30nm. Kanazawa et al. do not 
teach a method, wherein the second nitride film is formed to a thickness ranging from 3.0 to 20 
nm. It would have been obvious to one having ordinary skill in the art at the time of the 
invention was made to have a thickness ranging from 3.0 to 20 nm for second nitride as a matter 
of obvious design choice, since it has been held that discovering an optimum value of a result 
effective variable involves only routine skill in the art. 



Application/Control Number: 09/741 ,195 Page 6 

Art Unit: 2811 

Regarding claims 4, 9, 16 and 23, Kanazawa et al. teach a method, wherein the first 
nitride film is formed to a thickness large enough to serve as an etching stopper for self-aligning 
the high-density region. Kanazawa et al. do not explicitly teach the second nitride film is formed 
to a thickness which prevents an impurity of the interlayer insulating film from being diffused 
into the semiconductor substrate by annealing the assembly in the atmosphere containing the 
water vapor and also prevents the semiconductor substrate from being oxidized by annealing the 
assembly in the atmosphere containing the water vapor, but allow the forming gas to be diffused 
into the semiconductor substrate. It would have been a matter of obviousness for one having 
ordinary skill in the art to have arrived at an optimal thickness of the second nitride film, as 
explained in the above paragraph. 

Regarding claims 1 1 and 18, Kanazawa et al. teach a method of manufacturing a 
semiconductor device having, on a single semiconductor substrate, a high-density region 
containing transistor elements arrayed at a high density and a low-density region containing 
transistor elements arrayed at a low density, comprising the steps of: 

forming a gate oxide film on a surface of the semiconductor substrate; 

forming gate electrodes on a surface of the gate oxide film, and forming nitride protective 
films on the gate electrodes; 

uniformly forming a first nitride film having a predetermined thickness on the surface 
with the gate electrodes formed thereon; 

etching the first nitride film and gate oxide to expose the substrate in gaps between gate 
electrodes in said in the low-density region; 
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uniformly forming a second nitride film having a predetermined thickness on the 
surface on which the first nitride film is etched; 

self-aligning the high-density region using the first nitride film positioned on sides of the 
gate electrodes as an etching stopper to form contact holes reaching the semiconductor substrate 
in the interlayer insulating film; 

forming contact electrodes connected to the semiconductor substrate in the contact holes, 
(see figures 1 A - C; 2 A - B; column 6, line 12 - column 7, line 61). 

Kanazawa et al. do not teach a method of forming oxide films on the gate electrodes. It 
would have been a matter of obvious design choice to select an oxide for the protective cap layer 
on the gate electrode since it is a known material that is well suited for the intended use. 

Kanazawa et al. do not explicitly teach a method of etching the first nitride film in only 
the low-density region to expose the gate oxide film in gaps between the gate electrodes and then 
removing the gate oxide film in a separate step. Since the etch rates of the gate oxide layer and 
first nitride film are different, one of ordinary skill in the art would have been required to remove 
the layers in two etch steps. 

Kanazawa et al. teach a method of forming an interlayer insulating film on the second 
nitride. Kanazawa et al. do not teach a forming an interlayer insulating film with an impurity 
introduced therein on a surface of the second nitride film. Impurity containing interlayer 
insulating films such as BPSG are known in the art, and it would have been obvious to select 
such a material since it is well suited for the intended use. Additionally, it is desirable to use 
certain impurity containing dielectric films for interlayer insulators since they often have low 
dielectric constant, which reduce the capacitance of interconnect structures. 
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Kanazawa et al. do not teach each anneal step as cited in the claimed invention. It is 
common in the art to perform annealing steps to repair substrate damage, activate dopants, form 
silicide and other reasons. It would have been a matter of obvious design choice to perform 
annealing steps at any time during fabrication. 

Regarding claims 14 and 21, Kanazawa et al. do not teach a method, wherein the first 
nitride film is formed by a chemical vapor deposition process, and the second nitride film is 
formed by a rapid thermal nitriding process. Kanazawa et al. is silent with respect to how the 
first nitride film is deposited. It would have been obvious to select CVD, as a mater of design 
choice since it is a well known method. Rapid thermal nitriding is a well known a method of 
forming nitride layer. It would have been a matter of obvious design choice to select it. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Quang D Vu whose telephone number is 703-305-3826. The 
examiner can normally be reached on Monday-Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tom Thomas can be reached on 703-308-2772. The fax phone numbers for the 
organization where this application or proceeding is assigned are 703-308-7722 for regular 
communications and 703-308-7722 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 703-308-0956. 
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